General considerations. The acylated γ-butyrolactams 6a-c were prepared according our previously reported procedure, [S1] other reagents were purchased from commercial sources. Dichloromethane was distilled over CaH2. Mass spectra were recorded with a Bruker Maxis HRMS-ESI-qTOF spectrometer (electrospray ionization mode). NMR spectroscopic data were recorded with a Bruker Avance 400 spectrometer (400.13 MHz for 1 H, 100.61 MHz for 13 C and 376.50 MHz for 19 F) in CDCl3 and were referenced to residual solvent proton peaks (δH = 7.28 ppm) and solvent carbon peaks (δC = 77.0 ppm). Melting points were determined with a Stuart SMP50 instrument in open capillary tubes. (preparation of 7a-o and 8a,b) . DBU (61 mg, 0.4 mmol) was added to a solution of acylated lactam 6 (0.4 mmol) and 4nitrobenzenesulfonyl azide (91 mg, 0.4 mmol) in dichloromethane (5 mL) at 0 °C and the mixture was stirred for 30 min. The resulting solution was filtered through short pad of neutral Al2O3, a corresponding alcohol, thiol, or amine (0.5 mmol), and then the appropriate rhodium catalyst (0.004 mmol Rh2(OAc)4 for O-H and S-H substrates or 0.002 mmol of Rh2(esp)2 for N-H substrates) was added to the filtrate, and the mixture was stirred for 15 min at room temperature. The solvent was evaporated and the residue was purified using column chromatography employing an ethyl acetate/n-hexane 1:3 mixture as the eluent. The same protocol was applied to the reactions that yielded 8a,b (except that the amount of the catalyst was raised to 0.004 mmol).
3-Methoxy-1-methylpyrrolidin-2-one (7a).
Yield 16 mg, 31%. Colorless oil. 1 H NMR (400 MHz, CDCl3) δ 3.94 (dd, J = 7.9, 6.4 Hz, 1H), 3 .55 (s, 3H), 3.44 -3.34 (m, 1H), 3 .27 (ddd, J = 9.8, 7.8, 6.5 Hz, 1H), 2.87 (d, J = 1.7 Hz, 3H), 2.53 -2.27 (m, 1H), 2.07 -1.90 (m, 1H). 13 
3-(Benzyloxy)-1-methylpyrrolidin-2-one (7b).
Yield 22 mg, 27%. Yellow oil. 1 H NMR (400 MHz, CDCl3) δ 7.41 (d, J = 7.1 Hz, 2H), 7.38 -7.33 (m, 2H), 7.32 -7.27 (m, 1H), 4.99 (d, J = 11.9 Hz, 1H), 4.77 (d, J = 11.9 Hz, 1H), 4.12 (dd, J = 8.0, 6.2 Hz, 1H), 3.42 (ddd, J = 9.8, 8.6, 4.1 Hz, 1H), 3.25 (ddd, J = 9.8, 7.8, 6.4 Hz, 1H), 2.88 (s, 3H), 2.31 (dtd, J = 13.3, 7.9, 4.1 Hz, 1H), 2.03 (ddt, J = 13.0, 8.7, 6.3 Hz, 1H). 13 
3-(Cyclohexylthio)-1-methylpyrrolidin-2-one (7c

3-(3,4-Dihydroquinolin-1(2H)-yl)-1-methylpyrrolidin-2-one (7h
3-(Hexadecyloxy)-1-isopropylpyrrolidin-2-one (7i).
Yield 9 mg, 6%. White solid, mp 46.3-47.0 °C. 1 H NMR (400 MHz, CDCl3) δ 4.38 (hept, J = 6.8 Hz, 1H), 4.02 (dd, J = 7.8, 6.7 Hz, 1H), 3.89 (dt, J = 9.4, 6.8 Hz, 1H), 3.56 (dt, J = 9.2, 6.9 Hz, 1H), 3.37 (ddd, J = 9.7, 8.5, 3.8 Hz, 1H), 3.19 (dt, J = 9.7, 7.2 Hz, 1H), 2.32 (dtd, J = 13.1, 7.7, 3.9 Hz, 1H), 1.93 (ddt, J = 13.2, 8.6, 6.7 Hz, 1H), 1.70 -1.57 (m, 2H), 1.38 -1.24 (m, 26H), 1.17 (d, J = 6.8 Hz, 3H), 1.14 (d, J = 6.8 Hz, 3H), 0.96 -0.86 (m, 3H). 13 -3-((3-methoxyphenyl) 
3-(Benzylthio)-1-isopropylpyrrolidin-2-one (7j
1-Isopropyl
